This is a g e n e r a l i z e d s i m u l a t i o n m o d e l for a m u l t i p r e d u c t m a n u f a c t u r i n g line with i n t e r d e p e n d e n t p r o d u c t i o n equipment. B a s e d on v a r i o u s p r o d u c t d e m a n d s , it s i m u l a t e s r e s o u r c e s such as m a n p o w e r and e q u i p m e n t and g e n e r a t e s p r o d u c t cycle time. It is a d e t e r m i n i s t i c model. It takes into c o n s i d e r a t i o n e q u i p m e n t r e l i a b i l i t y , m a n -m a c h i n e i n t e r a c t i o n s , yields, r e w o r k , and p r o c e s s -r e l a t e d c o n s t r a i n t s . The m o d e l could also be used to plan r e s o u r c e r e q u i r e m e n t s to fulfill r e q u i r e d p r o d u c t cycle t i m e s . The model is w r i t t e n in GPSS language with P L / 1 s u b r o u t i n e s . The t e m p t a t i o n to include r e l a t i v e l y l e s s p e r t i n e n t f a c t o r s is r e s i s t e d in o r d e r to keep the model e c o n o m i c a l .
INTRODUCTION
The s u c c e s s f u l c o m m i t m e n t of r e s o u r c e s is one of the m o s t c r u c i a l r e s p o n s i b i l i t i e s p l a n t m a n a g e m e n t f a c e s . This is p a r t i c u l a r l y t r u e in the s e m i
c o n d u c t o r b u s i n e s s , w h e r e new p r o d u c t s a r e i n t r o d u c e d at an e v e r -i n c r e a s i n g pace f r o m l a b o r a t o r i e s , and new p r o d u c t a p p l i c a t i o n s c r e a t e m o d i f i c a t i o n s of c u r r e n t p r o d u c t s . T h e s e f a c t o r s --and the s p u r of c o m -
p e t i t i o n --m a k e p r o d u c t m a n u f a c t u r i n g cycle t i m e m o r e i m p o r t a n t than e v e r .
The cycle t i m e to m a n u f a c t u r e a p r o d u c t is affected by t h r e e m a j o r f a c t o r s : e q u i p m e n t , h u m a n r e s o u r c e s , and b u f f e r or work in p r o c e s s . The d y n a m i c n a t u r e of b u s i n e s s is v e r y c o m p l e x , h o w e v e r , due to m a n y v a r i a b l e s : d e m a n d f l u c t u a t i o n s , change in p r o d u c t mix, addition of new p r o d u c t s , v a r i a t i o n in n u m b e r and types of m a n u f a c t u r i n g o p e r a t i o n s for d i f f e r e n t p r o d u c t s , v a r i a t i o n of p r o c e s s t i m e s f o r o p e r a t i o n s f r o m s e v e r a l m i n u t e s to s e v e r a l h o u r s , b a t c h type and individual unit o p e r a t i o n s , and v a r i a t i o n of b a t c h size by o p e r a t i o n .
To gain i n s i g h t into s u c h c o m p l e x i t i e s and an u n d e r s t a n d i n g of i n t e r r e l a t i o n s h i p s is beyond the c a p a b i l i t y of one p e r s o n without the aid of s o m e m e a n i n g f u l tool. Simulation is one of the m o s t exciting t e c h n i q u e s employed. When e n h a n c e d by h i g h -s p e e d The model is a generalized one to simulate most discrete manufacturing facilities. It is designed to provide a general framework for simulating the flow of jobs through a manufacturing facility using specified equipment, manpower, and buffer (WIP) resources.
The model is written in GPSS-V language with PL/1 subroutines. The I~L/1 subroutines are used for two purposes: for ease of input data manipulation, and for GPSS output report summarization and interpretation.
A typical system requirement for ten products having a routing of 90 to 300 operations and about 350 pieces of equipment can be about 400K bytes of core space.
To simulate two months of manufacturing activity for the situation just described can take about 25 min of CPU time on a System/360 model 85 computer. It is essential that the simulation time be long enough to reach steady-state conditions.
The outline of the model structure and its salient features are presented here.
MANUFACTURING CYCLE TIME 
Manpower
Manpower is assigned by a manpool, which provides service to given equipment groups based on skill and training. The man-machine relationships, such as one man per machine, one man for more than one machine, and more than one-man crew per machine, can be specified. Here, job enlargement policies to eliminate monotonous activities can be studied. 
Work-Time Policy
The work time policy can be specified for the following:
• Working hours per shift.
• Number of shifts per day.
• Number of working days per week.
• Number of weeks in a period.
• Number of periods to be simulated.
Process Window
The program takes into consideration whether a job can be finished before the end of the working day.
If the available time is less than the process time, then the job waits unitl the next day or is processed on overtime.
MODEL OPTIONS
Buffer/WIP Initial buffer distribution by process step by product can be assigned as an input or the model can be run without it.
Product Priority
If desired, priority can be assigned to a product or group of products. Otherwise, the model will handle buffer and the released products on a FIFO (first-in, first-out) basis. 
